This paper examines whether the existence of externalities associated with foreign direct investment (FDI) benefits the domestic firms of Indian manufacturing industries. Empirical findings reveal that local firms benefit from vertical foreign presence, whereas the horizontal foreign presence at the industry level could not substantially raise the value addition of labor across Indian industries. The absorptive capacity of domestic firms is highly relevant to reap the benefit from foreign presence, and could act as a precondition for incorporating the benefit of FDI externalities. Higher concentration and a greater size of the domestic market facilitate to raise the productivity spillovers from foreign presence. Furthermore, the FDI-technology spillovers seem to be higher for R&D-and technology-intensive firms.
INTRODUCTION
Foreign direct investment (FDI) is supposed to bring positive spillovers to domestic firms in the recipient country. The idea is that the presence of multinational corporations (MNCs), which are the most technological advanced firms, can facilitate the transfer of technological and business know-how to domestic firms. This transfer of technology may then spread to the entire economy leading to productivity gains in domestic firms (Romer, 1993) . This kind of consideration has motivated authorities in many countries to ease restrictions on FDI and even to offer foreign investors more favorable conditions * I would like to thank the reviewer of the journal for referee's valuable comments and insightful suggestions, which enabled new ideas to be incorporated, and improve the quality of this paper into a large extent. I would also like to thank the Editor of the journal for giving me a chance to revise this paper. All remaining shortcomings are, of course, mine.
than those granted to domestic firms (Marcin, 2008) . In India, after the economic reforms, the government has not only alleviated most of the restrictions on foreign presence, but taking initiative to attract foreign investors as one of the key elements of economic policy. In order to win the race and to attract the prestigious project in different regions of the country, and in an attempt to overbid the rival countries, India often offer the most generous tax incentives, subsidies, and land acquisition policies, etc.
FDI spillovers can occur through five main channels: demonstration/imitation, labor mobility, exports, competition, and backward and forward linkages with domestic firms (Crespo and Fontoura, 2007, p. 411) .
1 Demonstration (by MNEs)/imitation (by domestic firms) is probably the most important spillover channels (Das, 1987; Wang and Blomstrom, 1992) . The introduction of a new technology into a given market may be too expensive and risky for a domestic firm to follow, because of the cost inherent in acquiring its knowledge and uncertainty of the results that may be obtained (Crespo and Fontoura, 2007) . If a technology is successfully used by a MNE, then domestic firms will be encouraged to adopt such technology. Barrios and Strobl (2002) suggest that the relevance of this effect increases with the similarity of the goods produced by the two types of firms in case of spillover related to product and process technology.
FDI spillovers could be occurred, when the possibility of domestic firms hiring of MNEs workers, who have knowledge and experience of the technology and are able to apply this technology in domestic firms (Fosfuri et al., 2001; Glass and Saggi, 2002) . However, the possibility of negative impact arising through this channel could not be avoided, as MNEs may attract best workers from domestic firms by offering higher wages and salaries (Sinani and Meyer, 2004) . In addition, the influence of labor mobility on the efficiency of local firms is difficult to evaluate, as it involves tracking the workers in order to investigate their impact on the productivity of other workers (Saggi, 2002) . 2 The remaining important channels of FDI spillovers are exports, competition, and forward-backward linkages with domestic firms, etc.
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FDI and technology imports could be recognized as alternative channels for technology spillover (Kanturia, 2001 (Kanturia, , 2002 Behera et al., 2012) . Importing the technologically advanced intermediate inputs can also activate the learning process of the domestic producers, and enable to improve the product quality and reduce the cost of the production. The learning ability of the domestic firms could be assessed by the potential to gain the advanced technology from its foreign counterparts and it also depends on the ability of the recipient firms to make use of the technology spillover. Nevertheless, technology transfer to the developing countries via FDI is newer than that of transfer via licensing (Findlay, 1978; Mansfield and Romeo, 1980) . However, there 1 For detailed discussion of five FDI spillover channels, see Crespo and Fontoura (2007) . 2 There is no large numbers of studies and do not have detailed analysis on the aspect of the labor mobility and its impact on domestic firms (Saggi, 2002) .
3 See Crespo and Fontoura (2007) .
are several well-known mechanisms through which spillover may occur (Gorg and Greenaway, 2004; Blomstrom and Kokko, 2003) . FDI can improve the managerial knowledge and marketing skills, increases efficiency and productivity, and provides a wide array of goods and services to the host economy. It has been widely recognized that MNCs are among the most technologically advanced firms investing a significant part of their resources in R&D and technology up-gradation unlike purely domestic firms (Griffith, 1999) . Furthermore, FDI presents a greater potential for knowledge transfer through spillover effects if MNEs display higher productivity levels than the domestic firms. If MNEs possess knowledge-based intangible assets which are not generally available in the host country firms, then it is reasonable to assume that at least some of their technological superiority may spillover to domestic firms via different channels other than market transactions such as purchase of patents, licenses, etc. In spite of this well-known problem related to the higher productivity levels of MNEs than the domestic firms and its measurement issues (Arnold and Javorcick, 2004, p. 6) there is a relative consensus in the empirical literature on the superiority of MNEs productivity, as shown, for example, in Dimelis and Louri (2002) , Torlak (2004) , and Proenca et al. (2006) . It has been demonstrated that MNCs tend to invest more in personnel training in host countries than local firms (Arnold and Javorcick, 2004) .
The empirical evidence, as surveyed by Gorg and Greenaway (2004) and Crespo and Fontoura (2006) , has provided mixed results. Most of the studies focus on the spillover effects of FDI on domestic firms in the same industry. The former survey found evidence of positive productivity spillovers in only seven cases. The latter authors, surveying a wider sample, reported a negative impact in 12 studies, while the existence of productivity spillovers was not confirmed in 31 cases and only 17 studies pointed to the existence of a positive impact. 4 The most important lesson to be learned from the existing literature is that it is necessary to evaluate, whether aggregate FDI spillovers exist or not by conducting a detailed analysis of the different circumstances and policies of countries, industries, and firms that promote or obstruct spillovers (Lipsey, 2002, p. 32) .
While the main focus of the previous studies was based on the global evaluation of FDI productivity spillovers, this paper aims to examine whether FDI in a developing country like India precipitates positive externalities to local producers. Over the last three decades, India has taken massive reforms of its industry and financial sectors by removing the quantitative barriers in a phased manner, the lowering of tariff on imports, and the application of suitable tax policy, and land acquisition policy, etc. Since 1990s, the continuous efforts in the reduction of tariffs have opened up the Indian economy to international market forces which has led to the rapid emergence of a highly competitive environment in the industrial sector. Keeping these factors into consideration, it would be an ideal testing ground to examine whether the externalities associated with FDI presence facilitate productivity spillover in Indian manufacturing industries. To examine the FDI-technology spillover in Indian manufacturing industries, the study has selected twelve 2-digit level Indian manufacturing industries. 5 We look for possible spillovers to domestic firms not only from foreign presence in the same industry (horizontal spillovers) but also try to find out the evidence of spillovers from the vertical interlinkages between domestic and foreign firms of the different industries (vertical spillovers). Moreover, we also attempt to examine, whether absorptive capacity of domestic firms, higher concentration, and market size facilitate spillovers from FDI.
The rest of this paper has been organized as follows. Section 2 summarizes the theoretical and empirical literature on spillovers from FDI in developing and transition economies. Section 3 describes the empirical framework of the study, while Section 4 discusses the econometric procedures and its estimation strategy. Section 5 interprets the empirical results of the study. Section 6 concludes the analysis with a set of policy implications.
BRIEF LITERATURE REVIEW
In most of the countries, FDI is considered to be an important component of development strategy and policies are designed accordingly in order to stimulate inward flows (Crespo and Fontoura, 2007) . Governments the world over try to attract FDI by offering such as trade policy concessions, financial assistance, and tax breaks. One prominent motivation for doing so is the presumption that FDI is an important channel of international technology transfer.
6
Theoretical work has generally found a positive effect of FDI presence on domestic firms' productivity through the labor mobility channel (Kaufmann, 1997; Haaker, 1999; Fosfuri, Motta, and Rønde, 2001) or through competition and demonstration effects (Wang and Blomstrom, 1992) . These models predict intra-industry or horizontal spillovers. In addition, Rodriguez-Clare (1996) outlines forward and backward linkages between foreign firms and local firms as a possible mechanism for positive spillovers. The empirical evidence on whether FDI facilitates technology spillovers is ambiguous. Caves (1974) find positive and significant spillovers in the Australian manufacturing industries. Rhee and Belot (1989) find that the entry of foreign firms is largely responsible for the creation and subsequent growth of domestically owned textiles firms in Mauritius and Bangladesh. Nevertheless, Germidis (1977) examines a sample of 65 multinational subsidiaries in 12 developing countries and find almost no evidence of technology transfer from foreign firms to local firms. Haddad and Harrison (1993) find 5 See Appendix B, Table B . 1, for details of the selection. 6 For an extensive review, see Gorg and Greenaway (2004). negative spillover associated with FDI in Morocco. Sjoholm (1999) indicates that FDI in Indonesia benefits domestic establishments in neighbouring industries within the region, while Aitken and Harrison (1999) find that FDI affects adversely in the productivity of domestic firms in Venezuela. Using panel of manufacturing industries from China, Liu (2002) finds that FDI has significant impact on the productivity of manufacturing industries in the domestic sector. Similarly, using large panel of Chinese manufacturing firms, Liu (2008) finds that an increase in FDI at the four-digit industry level lowers the short-term productivity level but raises the long-term rate of productivity growth of domestic firms in the same industry. In addition, he finds that spillovers through backward and forward linkages between industries at the two-digit level have similar effects on the productivity domestic firms, and backward linkages seem to be statistically the most important channels of FDI-technology spillover in Chinese manufacturing firms. Javorcik (2004) finds the evidence of positive productivity spillovers from foreign firms to their local suppliers in upstream sectors in Lithuania. In addition, he finds that spillovers are associated with projects with shared domestic and foreign ownership but not with fully owned foreign investments. Kohpaiboon (2006) examines the technology spillover from FDI based on a crossindustry analysis of Thai manufacturing. She finds that liberalizing the foreign investment regime while retaining a restrictive trade policy is likely to induce the type of FDI inflows that are unlikely to introduce the technology spillover. Javorcik and Spatareanu (2008) study was based on the Romanian firm-level data sets, and their findings suggest that vertical spillovers are associated with projects with shared domestic and foreign ownership but not with fully owned foreign subsidiaries. Marcin (2008) study examines the existence of externalities associated with FDI in a host country by exploiting firm-level panel data of Polish corporate sector. He finds that the absorptive capacity of domestic firms is highly relevant to the size of spillovers, and vertical spillovers are larger for R&D investing firms, while firms investing in other (external) types of intangibles benefit more from horizontal spillovers. Kathuria (2002) find that domestic firms in Indian manufacturing industries could be benefited from the knowledge spillovers from the presence of foreign-owned firms, provided they have significant technological capabilities to decode the spilled knowledge. Furthermore, his study finds that only scientific non-FDI firms have benefited from the trade liberalization, and in case of non-scientific firms, the impact of productivity spillover from FDI is quite negligible. Similarly, Kathuria (2001) study finds the evidence of positive spillovers in Indian manufacturing firms, but the nature and type of spillovers vary depending upon the industries to which the firms' belong. Franco and Sasidharan (2010) examine the empirical evidence for the export spillover effect in case of an emerging market economy, namely India, using firm-level data for the period 1994-2006. Their findings suggest that in-house R&D is more relevant than other external sources of technological knowledge such as disembodied technology imports to internalize the positive spillover effect emanating from MNEs. Banga (2006) paper highlights the export-diversifying impact of FDI in a developing country like India.
FDI may lead to export diversification in the host country, and indirectly, it may encourage export diversification through spillover effects: that is, the presence of FDI in an industry may increase the export intensity of domestic firms. Her findings suggest that FDI from the US has led to diversification of India's exports, both directly and indirectly, but Japanese FDI has no significant impact on India's exports.
Previous studies examined the Intra-industry spillover, plant level productivity and FDI productivity spillover in the context of developed, developing and low developed countries, and in particular, in this paper only a few selected studies have been cited. Furthermore, few papers have discussed the different channels of FDI spillover effect across Indian manufacturing industries. Furthermore, none of the previous studies have clearly examined the intra-and inter-industry technology spillover across Indian manufacturing industries. However, there are some previous studies related to the possible channels of FDI spillovers, like forward and backward linkages with domestic firms (intra-and inter-industry spillover) in the context of developing countries, 7 but none of these papers have discussed in the context of Indian manufacturing industries. Thus, this paper empirically attempts to examine the possible FDI spillovers channels to domestic firms of Indian manufacturing industries. In other words, this paper empirically attempts to examine, whether FDI presence in Indian manufacturing industries really benefit the domestic firms productivity. Furthermore, it is imperative to discuss the significance impact of R&D activities and to examine the significance impacts of the local firms' productivity spillover from FDI in Indian manufacturing industries.
EMPIRICAL FRAMEWORK
In the present analysis, we develop an empirical model to assess the technology spillover effect of FDI at the industry level. Followed by Hall and Mairesse (1995) , the industry-level output jt Y , can be represented with a conventional Cobb-Douglas production technology: In the present analysis, we presume that that the element of intermediate factors, which could benefit the labor productivity of domestic firms are R&D intensity and technology import intensity at the firm/industry level. Furthermore, following Coe and Helpman (1995) insights, and based on the degree of effectiveness, the R&D intensity can be separated into R&D spending of own industry (RDI) and other industries (RDIO); and similarly, technology import intensity can be separated into technology import intensity of own industry (TMI), and other industries (TMIO), respectively.
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Dividing Eq. (1) by labor (L),
Taking natural logarithm in Eq. (2).
In the above equation the K has been divided between L K ln and K ln , because the empirical estimation attempts to analyze the separate effects of size and scale factors to the productivity of the labor (Kohpaiboon, 2006) . In Eq. , respectively, then Eq. (3) can be specified as follows:
In Eq. (4), the logarithm of total factor productivity (TFP) can be defined as follows:
To empirically examine the FDI-technology spillover in Indian manufacturing industries, we consider the labor productivity of domestic firms (LPd) of an industry as the endogenous variable. Nevertheless, there could be the possibility of constant returns to scale with labor and intermediate factors, while there can be increasing returns to scale with respect to labor, capital, and industry-specific factors, etc. Furthermore, to relaxing the assumptions of constant returns to scale, the capital stock has been exogenously added into the empirical specification of model. More specifically, the total factor productivity (TFP) can be defined by taking the proxies of horizontal foreign presence (HFP), and vertical foreign presence (VFP) in place of A; R&D intensity of own industry (RDI), and other industries (RDIO); technology import intensity of own industry (TMI), and other industries (TMIO) in place of γ , respectively.
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Additionally, we expand our model to examine whether market size and concentration of industry facilitate spillovers from FDI. The size of the domestic market would be one of the determinant factors for MNEs when deciding modes of entry, i.e., either producing and exporting from the home country, or locating and producing within the host country. MNEs are more likely to establish their affiliates in large domestic market (Kohpaiboon, 2006) . The Indian large growing market could be an attractive destination for foreign investors, and some of their knowledge based intangible-asset like technological superiority may spillover to domestic firms via channels other than market transactions, such as purchases of patents, licenses, etc.
As discussed in the previous empirical studies on the determinants of labor productivity and FDI-technology spillovers in industries, the study takes into account of 11 The labor productivity of the domestic firms can be affected by the firm or industry-level R&D intensity and technology import intensity. However, in "Prowess" data base, there is no enough information on R&D spending and technology imports at each firm-level, and even after the financial liberalization (1991) in India, usually firms are using very negligible share of expenditure on R&D. Thus, in order to find a feasible estimation, the analysis is restricted to the industry-level study, although the variables are highly aggregated and compiled from firm-level to industry-specific effects.
the role of market concentration (CON) of an industry. The market concentration of an industry is needed to be incorporated into the model because two industries having the same technical efficiency may show a different value-added per worker because of different domestic market concentration. In addition, as argued by Hall (1988) , the impact of any possible exogenous factors on industrial labor productivity would be conditioned by the degree of market concentration. Therefore, after substituting the different variables in place of TFP and after including the market size (MSIZE) and concentration index (CON) in the set of exogenous variables, the estimating equation is specified as follows: 
where j stands for the cross-section (industry) unit of data, and it varies across 12 Indian manufacturing industries, t stands for time periods, and it varies from 1990 to 2012. The detail discussions of the sources of the data and compilation of variables are given in the Appendix A.
ECONOMETRIC TECHNIQUES
From an econometric point of view, the present analysis follows three familiar steps. The first step is to investigate the stochastic process of the variables, which is examined by inspecting the unit root in the panel. To test the presence of stochastic trends, the present analysis uses a battery of panel unit root tests, designed explicitly to address the assumption of cross-sectional dependence. The reason for applying several panel unit root tests is to check for the robustness of our results, as the testing strategies are varied from each other. Furthermore, to examine the issue of stationarity in the underlying data, three different approaches of first generation panel unit root tests are used in the study, namely Levin Lin and Chu (LLC); Breitung; and Im, Pesaran and Shin (IPS) .
Indian manufacturing industries are inter-connected in terms of their inter-industry export-import trade share, and more specifically, one industry finished products can be used as primary products in other industries. In addition, the possibility of crosssectional dependence across cross-section units (industries) could also be raised due to variety of factors, such as omitted observed common factors, spatial spillover effects, for example via unobserved common factors, and general residual interdependence. To handle the problem of cross-sectional dependence, it is instructive to apply the panel unit root test proposed by Pesaran (2007) .
Next issue of interest in empirical research is to search for the cointegrating relationship between variables. Furthermore, researchers have started the panel cointegration framework to get econometrically robust findings (Baltagi and Kao, 2000; Pedroni, 1999 Pedroni, , 2000 Kao and Chiang, 2000; Philips and Moon, 1999; and Westerlund, 2007) . The major advantage of applying the panel cointegration technique is that it allows one to pool the long-run information and concurrently permitting the short-run dynamics of the different cross-sectional unit. The pooling can be done by either within or between dimensions. Pedroni (2001) concluded that the between dimension has relatively smaller sample distortions. Furthermore, to estimate the cointegrating relationship between variables in Eq. (6), we apply residual based cointegration tests, namely the Pedroni (2001 Pedroni ( , 2004 , 13 and Kao (1999) test, and recently introduced errorcorrection based Westerlund (2007) test. Westerlund (2007) error-correction based test not only allow for various form of heterogeneity, but it also provides p-values which are robust against cross-sectional dependence via bootstrapping. In this cointegration test, four test statistics are proposed; two are designed to test the alternative that the panel is cointegrated as whole, while the other two are designed to test the alternative that variables in at least one cross-section unit are cointegrated. The former two test statistics are referred as group statistics ( τ G and α G ); while the later two are referred to as panel statistics ( τ P and α P ). In case of the group-mean statistics, the error-correction coefficients are estimated for each cross-section unit individually, and then average statistics are calculated, usually denoted as τ G and α G statistics (Breitung and Das, 2005) . The null hypothesis of this test is no error-correction. If the null is rejected, then there is an evidence of cointegrating relationship between variables in question.
Having found the convincing evidence of cointegrating relationship between variables in Eq. (6), it is practical interest to estimate the consistent parameter estimates of the discussed variables. However, using standard ordinary least squares (OLS) technique on non-stationary panel data may lead to false inferences in the estimating equation. Thus to avoid the kind of inconsistency with respect to the OLS method, it is instructive to apply the fully modified OLS (FMOLS) proposed by Pedroni (2001) and dynamic OLS (DOLS) estimator proposed by Stock and Watson (1993) . FMOLS is believed to eliminate the problem of endogeneity in the regressors, and serial correlation in the errors, which may lead to consistent estimate of parameters in relatively small samples.
14 Similarly, the DOLS estimator solve the problem of endogeneity, multicollinearity, and serial correlation by including leads and lags of the differenced I(1) dependence in panel data.
13 Pedroni (2001 Pedroni ( , 2004 proposes seven statistics to check the presence of cointegration. Furthermore, out of seven statistics, if four statistics are in favour of the cointegration, then we infer the presence of cointegration between variables. 14 See Ramirez (2007) for detailed discussion of the panel cointegration, and consistent parameters estimates in relatively small samples.
regressors in the regression. Moreover, before going to interpret the regression results, the statistical summary and correlating matrix of the variables are given in the following Tables 1 and 2 . 
ESTIMATION RESULTS
This section reports and analyzes the panel unit root and cointegration tests results. In addition, this section interprets and analyzes the panel estimation results. There are several panel unit root tests in the literature. However, there is no uniformly powerful test for the unit root hypothesis. This paper uses three popular panel unit root tests, namely LLC, Breitung, and IPS, for testing unit root in dependent, and in the set of independent variables. These test results are reported in Table 3 . In the case of unit root testing, the automatic selection of lag length is chosen on the basis of Schwartz Information Criteria (SIC), and Newey-West bandwidth selection using Bartlett and Kernel. Test results show that all variables under consideration contain unit root at their level.
15 However, as discussed before, there is an evidence of cross-sectional dependence in panel data; so, it is instructive to consider the issue of cross-sectional dependence, while examining the stationarity and cointegrating relationship between variables under consideration. In addition, the literature illustrates that the first generation panel unit root tests could not solve the problem of cross-sectional dependence.
16 So, to handle this problem, we also apply the Pesaran (2007) Tables 4 and 5 . The results show that the presence of unit root for variable under consideration at level cannot be rejected by Pesaran (2007) test. So, in both first and second generation panel unit root tests, the null of unit root cannot be rejected at level in panel data. Next, these tests are also applied on the variables in first differences, and the results find evidence in favor of the rejection of the non-stationary hypothesis for all variables (see Tables 3 and  5) , which justifies the possibility of cointegration. Furthermore, when the variables are integrated to order one, then the next issue of interest in empirical research is to search for the long-run relationship between them. Therefore, cointegration analysis proposed by Pedroni (1999 Pedroni ( , 2004 ) is used next, and all Pedroni proposed seven tests based on the null hypothesis of no cointegration are considered. The results are reported in Table 6 . Cointegration results are encouraging and show that the variables are cointegrated under both within and between dimension statistics. Out of 7 statistics, 4 are highly significant; indicate cointegrating relationship between labor productivity of domestic firms and the set of independent variables under consideration. Pesaran (2007), and Smith et al. (2004) . 17 In order to find out the cointegration between labor productivity of domestic firms (LPd) and the set of explanatory variables, we do the Pedroni cointegration between LPd and the different set of independent variables, only altering the independent variables. In addition, we find that in most of the cases, there is the presence of cointegration between LPd and the different set of explanatory variables. However, as there is evidence of cross-sectional dependence, and to handle the problem of cross-sectional dependence, we use the panel cointegration test proposed by Westerlund (2007) . The error-correction based test proposed by Westerlund (2007) not only provides the efficient estimation to find out the cointegrating relationship between variables in case of cross-sectional dependence but it also takes into account of the various forms of heterogeneity in the panel.
18 Table 7 As discussed before, and after getting the convincing evidence on the cointegrating relationship between variables, it is of practical interest to estimate the consistent parameters of the discussed variables. The FMOLS procedure proposed by Pedroni (2000 Pedroni ( , 2001 and DOLS procedure proposed by Stock and Watson (1993) are used to estimate the parameters in Eq. (6). FMOLS and DOLS are estimated by incorporating with and without time dummies. Pedroni (2000) notes that common time dummies are intended to capture certain types of cross-sectional dependency in the panel. Table 8 reports the FMOLS and DOLS results for the whole panel.
The results show that, in both estimates, the regression coefficients of foreign presence are found to be un-expectably negative. One possible explanation could be that the correlation between productivity of domestic firms and the foreign presence in the same industry does not necessarily result from leakages of superior technology possessed by foreign firms, but rather reflects imitation of their organizational practices by local firms or just elimination of inefficiencies forced by increased competition. Nevertheless, the technological gap between the local and foreign firms in the upstream market is too large for the latter to upgrade their existing technology based on their own research effort. In addition, the technological gap between local and their competitors from abroad is too large for the former to exploit additional spillovers relying only on their own R&D based absorptive capacity (Marcin, 2008) . Nevertheless, it could also be happened that the technological externalities associated with MNCs are not good enough or raise the issue of appropriateness of these technology to the local firms.
The coefficients of vertical foreign presence are found to be positive and statistically significant. This suggests that benefits reaped by the local firms from the foreign presence in downstream market increase the overall productivity of domestic companies. In other words, they can increase their benefit they reap from inter-industry foreign presence reaching out for upgrading the stock of knowledge, adopting the advanced technology, and the fruits of other firms' innovation efforts, which embodied in available patents, licenses, software, etc.
We next examine whether firms with greater absorptive capacity (measured by R&D stock) benefit more from foreign presence than others. 19 We start the analysis by taking the first measure of firm's innovation effort, RDI, which can be interpreted as R&D intensity at the industry-level. The RDI could be interpreted as the predominant factor for spillover to take place in the local firms. Our results suggest that domestic firms those are involved in R&D, benefit more from the foreign presence, and facilitate to increase their labor productivity. Furthermore, our results also suggest that foreign firms build their local supply chains by transferring technology to local firms with sufficient absorptive capacity. A positive coefficient of RDI indicate that domestic firms with higher absorptive capacity can exploit technology and knowledge embodied in intermediate goods produced by multinational firms better than others. 20 On the other hand, the statistical significance of inter-industry R&D intensity suggests that higher involvement of R&D intensity at the inter-industry level persuade competition between the firms of different industries, and demonstrate to invest in R&D. Furthermore, the empirical results suggest that higher competition is associated with larger spillovers from FDI-presence. The plausible interpretation is that domestic firms operating in highly competitive environment have high learning ability are certainly more effective and therefore better prepared to cooperate with foreign clients, which are in certain circumstances usually more demanding and high-quality oriented. Notes: t-statistics are reported in parenthesis. ***, ** and * indicate 10%, 5% and 1% level of significance, respectively. DOLS regressions include one lead and one lag for the differenced regressors. AR lags in computing is S (0) 1.
We repeat our analysis by examining the second measure of innovation effort, TMI, which indicates the technology import intensity at the industry level. We find that the coefficients of technology import intensity and inter-industry technology import intensity are found to be significant. This could suggests that investing in technology up-gradation and in intangible assets, and importing the capital goods from foreign clients helps to increase the benefits reaped by domestic firms from FDI presence in industries. Moreover, it also suggests that domestic firms involved in using technologically superior inputs from the foreign supplier in a highly competitive environment are more effective and enable to exploit the additional spillover from FDI presence in industry. Conversely, this means that domestic firms those who are willing to invest in R&D, and importing intermediate capital goods can reap the benefit from foreign presence and grow faster than their rivals, which are not investing in R&D and technology up-gradation. Furthermore, it can be seen from the Table 8 that the coefficients of capital and capital intensity are found to be positive and statistically significant. This suggests that both capital and capital intensity substantially adding the value addition of labor in Indian manufacturing industries.
We next try to examine how higher concentration and market size affects the productivity of domestic firms and what role it plays in accounting for the extent of spillovers from foreign presence. Our results suggest that higher concentration seems to be consistent with larger spillovers from foreign presence in the industry. Similarly, size of the domestic market plays a leading role to attract the foreign investors, and persuade to gravitating their plant in the highly competitive and large growing domestic sector. This result seems to be consistent with the insight of Marcin (2008) , according to him, using the foreign technological superior inputs could lead to productivity gains, but it may require additional costs (for instance, investment, training for the employees, marketing of new products), which can only be covered if firm has market power and enough skill, or is able to expand its market share exploiting increasing returns to scale.
CONCLUDING REMARKS
This paper has examined whether productivity externalities from FDI really benefit the labor productivity of domestic firms. We find stronger vertical spillovers and no significant horizontal spillovers. Nevertheless, although this paper confirms the existence of positive productivity externalities associated with FDI presence, but the policy implications are not straight forward. On the other hand, there is also evidence that the measure of innovation effort (R&D intensity as well as technology intensity) play an important role in determining to reap the benefits from FDI presence in industries. Finally, we find that the highly concentrated market structure and large growing market size significantly impacts on the value added per worker.
From this paper, we find that FDI presence in one sense seems to be raised the productivity spillover in Indian industries, but at the same time the risk of FDI presence cannot be avoided. It is generally recognized that FDI brings multiple benefits to the recipient country. With this presumption, many countries competing for FDI, so there is the risk of overbidding, i.e. granting subsidies surpassing the level of spillover benefits (see Oman, 2000) . In addition, the granting subsidies create market distortions, which may lead to welfare losses in the host country. From this paper, we find domestic firms that exhibit laggard technological capability relative to a foreign firm could not reap the benefit from the FDI presence in the same industry, and would be lower labor productivity. Our significant findings of vertical spillover should not necessarily be viewed as a call for policies enforcing links between foreign investors and local recipient firms/supplier, such as local content requirements. The local content requirements like input tariff may discourage the foreign investors (see Gorg and Greenaway, 2004) .
In our view, the policy implications in this paper are consistent with the suggestions of Blomstrom and Kokko (2003) and Marcin (2008) . The policies are designed to strengthening the absorptive capacity of domestic firms. This can be achieved through the direct subsidies to domestic firms investing in knowledge and human capital formation. The direct subsidies and creating research infrastructure can close the gap between foreign and local firms, and later on it could raise the absorptive capacity of the domestic firms. In addition, subsequent step in reforms can increase the competition, particularly in sectors supplying advanced technological firms, and could benefit the country growth rate. Furthermore, increasing the quality of institutions, modern infrastructure, and improving the other fundamentals like creating better investment climate with transparent labor laws can create a healthy completion, and able to attract such FDI those are likely to introduce technology spillover and also become beneficial to the domestic firms.
APPENDIX A

Data
The data in this paper mainly comes from the Centre for Monitoring Indian Economy (CMIE) based corporate data base 'Prowess', Annual Survey of Industries (ASI) and National Accounts of Statistics (NAS), and Central Statistical Organization.
Variables
Labor productivity
LPd: The labor productivity at the firm-level is constructed by dividing the gross value added to the number of man-days (labor) of firm of an industry. The analytical estimation is restricted to the industry-level, so the labor productivity has been constructed to the industry-specific variable. Furthermore, in order to construct the labor productivity of domestic firms as an industry-specific variable, we simply doing the average of the labor productivity over domestic firms in an industry for a specific period of time.
Capital (k): For the present study, to construct the capital variable from the Prowess data set we simply follow the methodology derived by Srivastava (1996) and Balakrishnan et al. (2000) . They used the perpetual inventory method, which involves capital at its historic cost. However, the direct interpretation of the perpetual inventory method is not an easy task. Therefore, the capital stock has to be converted into an asset value at replacement cost. The capital stock is measured at its replacement cost for the base year 1993-94. Nest, we follow the methodology of Balakrishnan et al. (2000) to arrive at a revaluation factor. The derivations of revaluation factors, G R and N R for initial years gross (G) and net (N) capital stocks are discussed below.
The balance sheet values of the assets in an initial year have been scaled by the revaluation factors to obtain an estimate of the value of capital assets at replacement cost. 21 Nevertheless, the replacement cost of capital The revaluation factor for the gross fixed asset is,
Here, l stands for the life of the machinery and equipment. However, the revaluation factor has been constructed by assuming that the life of machinery and equipment is 20 years and the growth of the investment is constant throughout the period. We again presume that the price of the capital stock has been changed at a constant rate from the date of incorporation of the firm to the later period, i.e., from 1990 to 2012.
The revaluation factor has been used to convert the capital in the base year to the capital at replacement cost, at current prices. We then deflate these values to arrive at the values of the capital stock at constant prices for the base year. The deflator used for this purposes could be obtained by constructing the capital formation price indices from the series of gross capital formation of NAS. Then, subsequent year's capital stocks are arrived by taking the sum of investments to the capital stock at constant prices.
Labor (l): For the present study, the principal source of the data base is Prowess. Our key analysis is based on the Prowess data set. However, the Prowess data base does not provide any exact information of labor per unit of the firms. Thus, we need to use this information as man-days per firm. Man-days at the firm level are obtained by dividing the salaries and wages of the firm to the average wage rate of an industry to which the firm belongs. The formula to obtain the man-days at the firm-level is as follows:
Number of man-days per firm = salaries and wages/average wage rate.
Furthermore, to get the average wage rate of an industry, we collect the information from ASI. The ASI has the information on total emoluments and total man-days for the relevant industry groups. The average wage rate can be obtained by dividing the total emoluments to the total man-days for the relevant industry groups (average wage rate = total emoluments/ total man-days).
Capital Intensity (k/l): Capital intensity at the firm level can be obtained by dividing the real gross capital stock to the labor of that firm. To get capital intensity as an industry-specific variable, we simply divide the summation over all firms' capital stock to the summation over all firms' labor (man-days) within an industry.
Market Concentration (CON): The market concentration is proxied by the widely used proxies of Herfindahl-Hirschman index (HHI) of concentration. The formula of HHI of market concentration is given below:
where ij s is a total sale of the ith firm in the jth industry.
Horizontal Foreign Presence (HFP): Horizontal foreign presence is defined as the share of an industry output produced by foreign-owned firms. However, in some previous empirical studies, employment or capital shares have been used to measure the foreign presence. Taking foreign presence as an employment share tends to underestimate the actual role of foreign affiliates because MNEs affiliates tend to be more capital intensive than the locally non-affiliated firms. Conversely, the capital share can be easily distorted by the presence of foreign ownership restrictions. Hence, the output share is considered as the preferred proxy (Kohpaiboon, 2006) . So, the horizontal foreign presence for industry j at time t could be specified as follows. where it Y is the value of gross output for firm i at time t, and it F is a dummy variable equal to one if the firm is foreign-owned firms and zero otherwise.
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Vertical Foreign Presence (VFP): Vertical foreign presences are designed to capture the vertical spillovers to domestic firms in an industry. Nevertheless, vertical spillover variable is used as a measure to capture the productivity spillovers to those domestic firms, which supply inputs to multinational firms. We proxy the share of a firm output 22 Firm with foreign equity of 10% or more than that are considered as foreign firms. According to the International Monetary Fund (IMF) criterion, this is a very standard threshold level to classify between domestic and foreign firms.
sold to foreign firms by the share of an industry output sold to foreign firms in different downstream industries. Then how to measure the share of an industry output sold to foreign firms in other industries. We assume that a firm share of an industry use of a particular input is equal to its output share, and then a measure of the share of an industry output sold to foreign firms is the sum of the output shares purchased by other industries multiplied by the share of foreign output in each industry (Blalock and Gertler, 2008) . So, the vertical foreign presence for industry j at time t could be specified as follows. -1998) provided by the Central Statistical Organization. The formula shows that inputs supplied within the sector are not included, since the horizontal foreign presence captures this effect.
R&D Intensity RDI:
The R&D intensity at the firm level is measured by the share of R&D expenditure to total sales. To construct R&D expenditure as an industry-specific variable, we simply divide the summation of R&D expenditure of all firms within an industry to the summation of total sales of all firms of that industry for a specific year. Then subsequent years R&D intensity as an industry-specific variable are constructed by this procedure.
RDIO: R&D intensity of other industry (other than j but summing over j*) (inter-industry R&D intensity) has been compiled by taking the sum of all j* industries R&D expenditure to the total sales of the other j* industries rather than j. For instance, we want to measure the R&D intensity of other industries (RDIO) for the food products industry, then, we take the sum of R&D expenditure of all eleven industries (excluding the R&D spending of food products industry) out of twelve selected industries divided by the sum of total sales of the eleven industries (excluding the sales of food products industry).
Technology Import Intensity (TMI) TMI:
The technology imports can be broadly classified into two categories as embodied technology, consisting of imported capital goods and disembodied technology consisting of blue prints and license fees, and it is considered as remittances on royalty and license fees. Hence, the technology import intensity at the firm level can be obtained by dividing the summation of embodied and disembodied technology to total sales of the firm. Nevertheless, to calculate the technology import intensity (TMI) as an industryspecific variable, we simply divide the summation of total disembodied and embodied technology of all firms within an industry to the summation of total sales of all firms of that industry for a specific year. Then for the entire sample period, the TMI can be easily constructed by following this procedure.
TMIO: Technology import intensity of other industry (other than j but summing over j*) (inter-industry technology import intensity). To construct this variable, for instance, we consider to compile for textiles industry, then taking the summation of both disembodied and embodied technology across the firms of all eleven industries (excluding the firms of textiles industry) out of twelve selected industries for a specified time period divided by the total sales of all eleven industries (excluding the total sales of textiles industry).
Market Size (MSIZE): The size of the domestic market is measured by the sum of gross output and import of all firms within an industry for a specific period of time. Then subsequent years MSIZE variable is constructed by following this procedure. Source: Based on own calculations from the CMIE data set 'Prowess'.
APPENDIX B
Note: FDI firms (foreign firms) are those firms with foreign equity of 10 percentages or more than of 10 percentages.
